IMPORTANCE Cross-sectional and longitudinal studies have consistently reported associations between childhood trauma and psychotic experiences and disorders. However, few studies have examined whether the age of exposure or specific trauma types are differently associated with the risk of developing psychotic experiences.
M eta-analyses show that exposure to childhood trauma is associated with a 2-to 3-fold increase in risk of psychotic outcomes. [1] [2] [3] [4] Increasing severity or chronicity of trauma plus the presence of multiple different types of trauma exposure (eg, physical and emotional abuse), which frequently co-occur, 5 further elevates this risk. [6] [7] [8] [9] [10] However, substantial heterogeneity in effect sizes has been observed across studies. [11] [12] [13] Methodological issues, such as small sample sizes, cross-sectional data, variation in how trauma and psychotic experiences were assessed, and extent of adjustment for confounding, could explain this heterogeneity. As a result, it is not determined whether the association between trauma and psychosis is causal; if it is, the size of this association remains uncertain. Few studies have examined whether different types of trauma affect the risk of psychotic experiences in different ways. Trauma that involves neglect or interpersonal violence appears to be associated with a greater risk of psychotic experiences compared with exposure to unintentional injury, parental loss, or economic adversity.
14-16 However, whether a specific type of interpersonal trauma is more strongly associated with psychosis risk than other types is unclear. In studies that have examined a range of trauma types using multivariable models, sexual abuse has usually been reported to be more strongly associated with psychosis risk than other interpersonal trauma exposures, 6, 9, 15, 17 although CIs often overlap with those for other types of trauma exposure.
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A limited number of studies have examined whether a sensitive or critical period of risk exists during which exposure to trauma is particularly likely to be associated with psychosis. One study reported a stronger association of earlier trauma (before age 7 years) with psychosis but with overlapping CIs for trauma after this age 14 ; another study found no evidence of difference for exposure before and after age 13 years, 16 and yet another 19 study examined adverse exposures that were differently defined at separate age periods and were thus not directly comparable. Further investigation is, therefore, required to establish whether there are sensitive periods of risk for exposure to maltreatment. The present study investigated the role of trauma type, developmental age, exposure frequency, and confounding variables in the association between trauma and psychotic experiences. Using data from a well-characterized UK birth cohort, the Avon Longitudinal Study of Parents and Children (ALSPAC), we examined (1) whether a comprehensive measure of trauma exposure, using both child-and parentreported data during childhood and adolescence, was associated with psychotic experiences at age 18 years and if this exposure was attenuated after adjusting for a comprehensive range of potential confounders or explained by reverse causation, (2) whether evidence existed to support a dose-response association with exposure to multiple types of trauma, (3) whether specific types of trauma were more strongly associated with risk of psychotic experiences than other types, and (4) whether sensitive or critical periods of exposure to trauma existed between 0 and 17 years of age.
Methods

Sample
We used data from ALSPAC, a prospective cohort study; the fully searchable data dictionary of ALSPAC is available at http:// www.bristol.ac.uk/alspac/researchers/our-data/. The initial cohort consisted of 14 062 children born to women who resided in the former Avon Health Authority area and had an expected delivery date between April 1, 1991, and December 31, 1992. The total sample, including later enrollment phases, comprised 14 775 live births. 20 Ethical approval for the ALSPAC study was obtained from the ALSPAC Law and Ethics Committee and from local research ethics committees. Participants provided written consent to the collection and use of these data to address research questions approved by ALSPAC. This current study uses fully anonymized ALSPAC data and no clinical or administrative records. Data were analyzed from January 9, 2017, to November 30, 2017.
Measures Psychotic Experiences
Psychotic experiences were assessed using the psychosislike symptoms semistructured interview (PLIKSi) at age 12 years and then at age 18 years. 21, 22 The assessment at age 12 years rated psychotic experiences present in the previous 6 months. The assessment at age 18 years rated psychotic experiences occurring since age 12 years (outcome used for primary analyses) and psychotic experiences that were incident in the previous 12 months (outcome used for sensitivity analysis addressing potential reverse causation, whereby the associations between trauma and psychotic experiences might arise from childhood psychotic experiences that lead to trauma). The PLIKSi interviews were carried out by trained psychologists and rated following the Schedules for Clinical Assessment in Neuropsychiatry guidelines. The PLIKSi questions assessed the presence of 12 psychotic experiences, including hallucinations, delusions, and experiences of thought interference. Psychotic experiences were coded as present if 1 or more experiences were rated as suspected or definitely present (eMethods in the Supplement).
Trauma Trauma variables were derived from the responses to 121 questions about traumatic events in the assessments completed by the parents or self-reported by the participants. Of these 49 assessments, the data from 48 assessments of participants aged 0 to 17 years were reviewed contemporaneously. However, because no self-reported assessment of sexual abuse existed during adolescence and self-reports on emotional neglect and physical abuse at this age were limited, we supplemented the data with information from a questionnaire completed at age 22 years, in which participants were asked about these experiences and the age period during which these had occurred (these data were omitted during sensitivity analyses). The questions used to inform each trauma type (physical abuse, sexual abuse, emotional abuse, emotional neglect, domestic violence, or bullying) and responses regarding the severity and frequency of trauma exposure were carefully selected to ensure that a coding of exposed reflected the occurrence that would likely be highly upsetting to anyone who experienced it.
The variables derived represent (1) exposure to any trauma type between ages 0 and 17 years; (2) exposure to any trauma type within a distinct age period: early childhood (0-4.9 years), middle childhood (5-10.9 years), or adolescence (11-17 years); (3) exposure to specific trauma types between ages 0 and 17 years; and (4) exposure to specific trauma types within a distinct age period: early childhood, middle childhood, or adolescence. All trauma variables were coded as binary measures. Variables that reflected the number of trauma types that participants were exposed to during the different age periods were also derived, each ranging from 0 to 6 (eMethods in the Supplement).
Confounding Variables
On the basis of the literature in this field, we examined a range of variables as potential confounders, including parental information (psychiatric history, genetic risk for schizophrenia, drug use, criminal history, income, smoking during pregnancy, marital status, and living conditions [all of which were assessed around the participant birth]) and participant information (sex, ethnicity, genetic risk for different mental health disorders, temperament at 6 months, developmental delay at 18 months, and intelligence quotient at 8 years [although this factor could also be a potential mediator of early trauma]). Only confounders that changed unadjusted estimates by 5% or greater were included in the final model (eMethods in the Supplement).
Statistical Analysis
Data analysis was carried out in Stata, version 14 (StataCorp LLC). Logistic regression was used to calculate odds ratios (ORs) and 95% CIs, and Wald test 2-sided P values were used for psychotic experiences associated with exposure to trauma before and after adjusting for confounding. We examined the independent association of specific trauma types by adding all trauma types to the confounder-adjusted model and the dose-response associations by comparing categorical variables modeled as dummy variables with categorical variables modeled as linear terms.
We conducted a series of sensitivity analyses to examine the robustness of our findings. To minimize reverse causation, we examined the association between (1) preadolescent trauma (0-10.9 years) and psychotic experiences by age 18 years in a subgroup of individuals who did not report psychotic experiences at age 12 years and (2) adolescent trauma and pastyear incidence of psychotic experiences at age 18 years. To address possible lack of measurement invariance across rater types, we conducted separate analyses of parent-reported and child-reported trauma. To examine the association between trauma and more severe psychotic experiences, we used a narrower outcome of definite psychotic experience and suspected or no psychotic experience at age 18 years. To further examine proximal and distal trauma exposure, we compared the association between trauma in early childhood and psychotic experiences at age 12 years with trauma in middle childhood and psychotic experiences at age 12 years. Finally, to rule out potential recall bias in the measures of trauma that included data from the questionnaire completed at age 22 years, we repeated the sensitivity analyses after omitting those data.
Study Sample
The complete sample with data on exposure, outcomes, and confounders was 3758 (eFigure in the Supplement). We conducted multiple imputation for the sample that had completed the PLIKSi at age 18 years (n = 4433) by creating 50 imputed data sets (eMethods in the Supplement). Our primary results are presented using the sample with imputed confounder and exposure data (n = 4433). Results of analyses using nonimputed data were similar to those using imputed data (eTables 3, 6, 10, and 12 in the Supplement).
Results
Study Sample
As summarized in Table 1 The imputed sample of 4433 participants included 2504 (56.5%) females and 1929 (43.5%) males, with a mean (SD) age of 17.8 (0.38) years. Of this sample, 410 participants (9.3%) were rated as having had suspected or definite psychotic experiences at the age-18-year assessment. The frequency of exposure to specific trauma types within each age period was higher in the imputed compared with the complete-case data; 64.5% of the imputed sample reported exposure to trauma between 0 and 17 years of age (eTable 1 in the Supplement). Correlations between trauma types at each age period ranged from 0.01 to 0.72 (eTable 2 in the Supplement). Of the candidate con-founding variables examined, sex, parental drug use, living condition, income, and maternal educational status were included in the final adjusted model. Individuals exposed to different types of trauma were, in general, more likely to report more adverse family characteristics, although sex showed differential patterns of association with different trauma types ( Table 2) .
Trauma Exposure and Psychotic Experiences
In those with psychotic experiences at age 18 years, 83.8% reported exposure to trauma compared with 62.6% without psychotic experiences (imputed data). Exposure to any trauma experienced up to age 17 years was associated with increased odds of psychotic experiences at age 18 years (OR, 3.13; 95% CI, 2.32-4.22; P < .001) ( Table 3) . Adjusting for confounders attenuated the OR by approximately 10% (adjusted OR, 2.91; 95% CI, 2.15-3.93; P < .001). The populationattributable fraction for any trauma experienced up to age 17 years on psychotic experiences at age 18 years was 45% (95% CI, 25%-60%).
Dose-Response Relationship
We observed an increase in effect size with exposure to a greater number of trauma types between age 0 and 17 years (linear trend: adjusted OR, 1.70; 95% CI, 1.54-1.87; P < .001) (eTable 4 in the Supplement). Reporting 3 or more types of trauma exposure between age 0 and 17 years was associated with a 4.7-fold increase in odds of psychotic experiences (95% CI, 3.40-6.59; P < .001). In addition, evidence shows that exposure to trauma in all 3 age periods was associated with higher risk of developing psychotic experiences than exposure within only 1 or 2 age periods (linear trend: adjusted OR, 1.51; 95% CI, 1.36-1.68) (eTables 5 and 6 in the Supplement). 
Specific Types of Trauma and Psychotic Experiences
Strong evidence supports the association of all trauma types exposed between 0 and 17 years of age with the increased odds of psychotic experiences (adjusted ORs, 1.69-2.50; all P < .001) ( 
Sensitive or Critical Age Periods of Risk
Exposure to trauma during any of the age periods was associated with increased odds of psychotic experiences ( Table 4) . Adjusting for confounding had a slightly stronger attenuating effect on the estimate for trauma exposure during early childhood (approximately 20% attenuation) than the estimate for trauma exposure during adolescence (approximately 10% attenuation). Effect sizes were greater for exposure to trauma that was more proximal to the outcome, although the CIs overlapped with more distal exposure.
Sensitivity Analyses
Results of the association between exposure to both preadolescent and adolescent trauma and subsequent psychotic experiences were substantively the same when excluding participants who reported psychotic experiences at age 12 years (eTable 7 in the Supplement) or when only psychotic experiences at an age-18-year incident within the past year were examined (eTable 8 in the Supplement). Estimations of effect sizes were similar when using a narrower definition of psychotic experiences at age 18 years (eTable 9 in the Supplement) and when comparing effect sizes in middle childhood and adolescence between trauma reported by parents and trauma self-reported by children (eTable 10 in the Supplement). Consistent with the results for proximity of trauma in our primary analyses, exposure to trauma in middle childhood was more strongly associated with psychotic experiences at age 12 years (adjusted OR, 1.80; 95% CI, 1.45-2.16) than exposure to trauma in early childhood (adjusted OR, 1.33; 95% CI, 1.08-1.65), although the CIs overlapped. Finally, when we excluded trauma data collected at age 22 years, the effect sizes were smaller, although the strength of evidence remained similar for most trauma variables (eg, adjusted OR for any trauma at age 0-17 years, 2.62; 95% CI, 2.02-3.41; P < .001) (eTable 11 in the Supplement).
Discussion
Using data from ALSPAC, a large population-based birth cohort, we found that exposure to traumatic experiences during childhood and adolescence was associated with the development of psychotic experiences by early adulthood. This result was not explained by a more comprehensive range of confounders than were adjusted for in any previous study, including genetic risk for psychiatric disorders, family characteristics, socioeconomic adversity, and markers of childhood development. Associations for adolescent trauma were also not explained by reverse causation, providing perhaps the strongest observational evidence to date for the thesis that a causal association exists between trauma and psychotic experiences. That confounding is not an adequate explanation for this association is consistent with findings from other studies. 9, 14, 23, 24 Exposure to any type of trauma was associated with psychotic experiences, with little evidence that specific types of trauma are associated with an increase in the risk of psychotic experiences more than other types. The risk of psychotic experiences was stronger after exposure to multiple types of trauma or repeated episodes of trauma at multiple age periods, which is consistent with a dose-response relationship and findings from other studies.
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Adolescence was the age period during which exposure to trauma was most strongly associated with risk of psychotic experiences. Possible explanations for this pattern of associations include the following: (1) temporal proximity to the outcome affects risk more than age of exposure, and natural resolution of trauma-related psychopathologic status occurs over time, which is consistent with findings from 2 other studies 15,23 ; (2) adolescence represents a particularly sensitive period of risk for the association of interpersonal trauma with psychosis, support for which comes from animal and human studies showing an increase in hypothalamic-pituitary-adrenal activation and anxiety after exposure to stress among adolescents compared with other age groups 26-29 ; (3) weaker associations with earlier trauma measures may indicate greater measurement error in our study, perhaps because these measures were obtained from parental reports only, although this explanation seems unlikely given the results from our sensitivity analyses addressing informant-related measurement variance (eResults in the Supplement). Our findings are consistent with another study 19 but not all studies 14, 16, 19 that have examined differential associations of age of trauma exposure with psychotic experiences.
Possible Mechanisms
Our results are consistent with the thesis that trauma has a causal association with the origin of psychotic experiences and indicate that the mechanism underlying this association is not dependent on the type of trauma but on the severity, chronicity, and perhaps recency of exposure. 
Research Original Investigation Association of Trauma in Childhood and Adolescence With Psychotic Experiences in Early Adulthood
Implications of Findings
This study indicates that, assuming the association is accurate and causal, a substantial proportion (25%-60%, consistent with previous estimates 4 ) of participants would not have developed psychotic experiences if they had not been exposed to traumatic experiences during childhood. Psychotic experiences are associated with the presence of and increased risk of developing a wide range of adverse mental health outcomes apart from psychotic disorders 37,38 and occur outside of the context of mental illness. Although they may be a nonspecific marker of the severity of general psychopathologic status, 39 psychotic experiences are associated with substantial levels of distress and impairment at a populationhealth level. 22 Novel interventions that aim to address how trauma affects the mechanisms underlying the development of psychotic experiences could improve mental health outcomes in population-based and clinical contexts.
Strengths and Limitations
This study has several strengths, including its use of a large, population-based birth cohort with multiple measures of trauma collected contemporaneously to minimize measurement error and recall bias; a wealth of relevant data to allow rigorous testing of confounders; and repeated measures of psychotic experiences to minimize reverse causation. Furthermore, we used semistructured interviews (with PLIKSi) to assess psychotic experiences, hence increasing the validity of the outcome and allowing greater confidence in inferring information about the origin of such phenomena. However, the study also has a number of limitations. First, as with most cohort studies, the study encountered substantial attrition over time, which may have led to selection bias when using complete-case data. We therefore used multiple imputation, with data from a range of relevant variables associated with trauma exposure and with missingness, to make the missing-at-random assumption more plausible and thus minimize potential attrition bias.
Second, most of our exposure data were collected prior to age 18 years, but we lacked data on sexual abuse in adolescence and lacked self-reported measures of physical abuse and emotional neglect during this developmental period. Thus, we obtained this information from an assessment at age 22 years and hence may have been subject to recall bias. Our sensitivity analyses omitted data from this questionnaire, which led to smaller effect sizes in the association between exposure to trauma and psychotic experiences. The smaller effect size could support either the presence of recall bias, leading to an overestimation in the main reported analyses, or greater measurement error, resulting from the loss of any self-reported information on some trauma types during adolescence.
Conclusions
These findings of consistent associations between different trauma types and psychotic experiences that are not explained by a broad range of confounders or of dose-response relationships and with strongest associations observed for more proximal traumas support the thesis that traumatic experiences could have a causal association with psychotic experiences. These results do not suggest that early childhood is a sensitive age period during which exposure to trauma is particularly likely to be associated with risk of developing psychotic experiences. Longitudinal studies that examine potentially modifiable mediators in the relationship between trauma and psychotic experiences are required to inform prevention strategies and to improve outcomes for a range of mental health disorders.
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eMethods. Measurement of Trauma
Selection of Trauma Variables
Questions were selected on the following criteria: i) how clearly they referred to exposure to a trauma exposure included in the pre-existing trauma categories ii)
The question has a response option that refers to chronic or severe stressors that would be considered traumatic
Selection of questions and responses relating to severity and frequency were carefully considered in the derivation of the variables for use in the study to ensure that these reflected experiences that would likely be highly upsetting to anyone who experienced them. Responses to a range of questionnaires from children and caregivers regarding trauma exposures were used to derive measures of exposure to a range of categorised trauma exposures. Measures were collected prospectively from ages 0 to 17 years old and supplemented by data collected at aged 22 that referred to traumatic exposures that occurred in childhood (before 11) and adolescence (11-17). The number of questions completed by parents and children at each timepoint, and how many were collected retrospectively at age 22 years are reported according to each trauma type. Example questions used to inform the trauma-type categories include: 'In the last year, has someone hit, kicked, punched or attacked you with the intention of really hurting you?' (physical abuse); 'Has an adult or older child forced, or attempted to force, you into sexual activity?' (sexual abuse); 'How often has an adult in the family said hurtful or insulting things to you?' ('often' or 'very often' classified as emotional abuse); 'How often does a caregiver know where you were going, when you went out, in the last year?' ('never' classified as emotional neglect); 'How often have you been threatened or blackmailed?' (more than four times in the last six months classified as bullying); 'Has your partner been physically cruel towards you in the past year?' (asked of parents; domestic violence).
Deriving Measures
All measures were derived as binary measures for each time-point and trauma type. For each type of trauma exposure, a response of 'yes' to any of the included questions was classified as a 'yes' response to a type of trauma. For a response to be classified as 'no', respondents did not respond 'yes' to any of the questions and responded 'no' to a minimum of one question.
Types of Trauma Exposure Domestic Violence
The measure for domestic violence was derived from questions completed by caregivers and participants. These questions were related to physical acts of violence taking place in the home on a regular basis and would be traumatic for a child to be exposed to. For questions that referred to regular violence occurring between caregivers, any positive response was recorded as an indicator of domestic violence. For questions that referred to a specific instance or act of violence, for example 'has your partner ever physically twisted your arm?', responses that referred to regular occurrences of this, as opposed to a single instance, were recorded as instances of domestic violence.
A total of 11 questions at 0-4.9 8 questions at 5-10.9 and 4 questions at 11-17 all reported by parents were used to derive this measure.
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Physical Abuse
This measure was derived from questions regarding physical harm to the participant completed by caregivers and the participant regarding harm from caregivers and other adults. Both mothers and their partners were asked whether they or their partner were physically cruel to their children and participants were asked if they had been physically hurt by their parents or another adult. A positive response to any of these questions was recorded as an indicator of physical abuse. An example of this is 'In the last year, has someone hit, kicked, punched or attacked you with the intention of really hurting you?', a positive response would be classified as physical abuse.
The following were used to derive the measure: 19 questions from parents at 0-5 years, 13 questions from parents and 5 questions from children at 5-11 years and 5 questions from parents and 11 questions from children at 11-17 years. Of the questions completed by children, 5 questions at 5-10.9 years and 2 questions at 11-17 were reported at 22 years referring to these timepoints retrospectively.
Emotional Abuse
Emotional abuse was derived from questions where parents were asked whether their children had been exposed to emotional cruelty by themselves or their partners. Any positive to response to this question was recorded as an indicator of emotional abuse. Participants were asked whether adults had said hurtful or insulting things to them or if they were threatened with physical harm: responses of 'often' and 'very often' were recorded as an indicator of emotional abuse.
The following were used to derive the measure: 18 questions by parents at 0-5, 13 questions from parents and 4 questions from children at 5-11 years and 4 questions from parents and 3 questions from children at 11-17 years. Of the questions completed by children, 3 questions at 5-10.9 years and 3 questions at 11-17 were reported at 22 years referring to these timepoints retrospectively.
Emotional Neglect
These questions were based on self-report questions relating to how often caregivers take an interest in aspects of the participants' lives including their whereabouts and what they do in their spare time.
Participants that responded 'never' to these questions were identified as being emotionally neglected.
There were no questions available for a measure between 0-5 years, 2 questions between 5-11 and 5 questions between 11-17, all completed by children, were used to derive the measure.
Bullying
Questions from caregivers and participants referring to bullying were used as indicators of bullying. For Questions that asked caregivers whether their child was being bullied, the response 'certainly true' was recorded as exposure to bullying. We selected questions from a comprehensive assessment of bullying that included a wide range of forms of bullying (i.e name-calling, blackmail, assault). We included bullying that would be the most likely to be highly distressing and traumatic: this included questioned that referred to any form of physical assault and threats of assault or blackmail. In order to be classified as a traumatic exposure, these instances had to occur a minimum four times in the past 6 months.
A total of 2 questions at 0-5 by parents, 3 questions from parents and 4 questions from children at 5-11, 2 questions by parents and 3 questions by children at 11-17.
Sexual Abuse
Caregivers' reports of whether their child had been exposed to sexual abuse were recorded as indicators of sexual abuse in early life. Any positive response to questions that refer to any adult or older child forcing or attempting to force the participant into sexual activity was recorded as exposure © 2018 American Medical Association. All rights reserved.
to sexual abuse. Questions that refer to partners pressuring the participants into sexual activity that referred to frequency of this occurring were recorded as indicators of sexual abuse if the participant responded 'often' or 'all the time'.
A total of 3 questions at 0-5 by parents, 4 questions from parents at 5-11, 4 questions from children at 5-11 and 6 questions from children at 11-17. Of the questions completed by children, 2 questions at 5-10.9 years and all 6 questions at 11-17 were reported at 22 years referring to these timepoints retrospectively.
Coding procedure: complete case data
We established criteria to define the minimum number of questionnaires or interviews (a minimum of 50%) that had to be completed by each participant for each trauma-type within each age-period for a response to be coded as 'trauma absent' in the complete-case data sample. This was necessary as the large number of assessments combined with levels of missingness meant that restricting our sample to those with data at every assessment was impractical.
A measure of any reported trauma for each of the three age-periods was derived including participants that had responded to the minimum number of questionnaires in each of trauma type categories for that age. Variables referring to trauma across all age-points (0-17 years old) were then subsequently derived using these measures of any trauma type variables for each age point: participants that had a response for each age-point were included as 'yes' or 'no' in the 0-17 years measure.
When coding the trauma variables without the minimum response criteria, the results of the analysis were substantively the same compared to analysis completed using the above criteria and were very similar to the prevalence in imputed data. The prevalence of any reported trauma between 0-17 was lower when applying the minimum criterion, but estimates of effect were very similar when compared to either the analysis using imputed data or the analysis where trauma variables were derived without the minimum response criteria.
Parent and Child-reported trauma
Only parent-reported data was available for early childhood measures, whilst measures of trauma in adolescence were predominantly child-reported. In categories that used questions from both parents and children in mid-childhood and adolescence (physical abuse, emotional abuse, bullying and sexual abuse in mid-childhood only), children reported a higher level of exposure to trauma in both midchildhood (21.6% compared to 13.7% by parents) and adolescence (20.21% compared to 7.0% by parents). In these categories the correlation between parent-reported and child-reported trauma was low, ranging from 0.20 to 0.31.
Assessment of Psychotic Experiences at 18 years old
The semi-structured interview (PLIKSi) instrument comprised an introductory set of questions on unusual experiences, and then 12 ' core' questions eliciting key symptoms covering the three main domains of positive psychotic symptoms: hallucinations (visual and auditory); delusions (delusions of being spied on, persecution, thoughts being read, reference, control, grandiose ability and other unspecified delusions); and symptoms of thought interference (thought broadcasting, insertion and withdrawal). For these 12 core items, 7 stem questions were derived from the Diagnostic Interview Schedule for Children-IV (DISC-IV) and 5 stems from sections 17-19 of the Schedules for Clinical Assessment in Neuropsychiatry version 2.0 (SCAN 2.0). Trained psychologists carried out the interviews. Rating following SCAN guidelines, and raters rated down (i.e. suspected rather than definite; none rather than suspected) if unsure. The average kappa value for interrater reliability was 0.72 1 . PEs were coded as present in a binary outcome if one or more of the experiences was rated as "suspected" or "definitely present" vs none.
Assessment of Psychotic Experiences at 12 years old
Psychotic experiences reported at approximately 12 years old were collected using the PLIKSi questionnaire according SCAN guidelines and following the same procedure as PEs collected at approximately 18 years old. In the analytical sample, 12.7% (n=428) reported "definite" or "suspected" psychotic experiences at 12 years old. For more information see Horwood and colleagues 2 .
Confounding variables
Parental drug use, parental psychiatric history and criminal history questions were derived from selfreport measures during pregnancy and when the child was less than six months old; binary measures were used based on 'yes' or 'no' responses to each question. Questions related to drug use when the child was less than six months old and both mothers and their partners and whether they had recently used any illicit drugs including cannabis: any 'yes' response to these questions was classified as history of drug use. Parental psychiatric history was based on whether parents had attempted suicide during pregnancy or since the child was born or if they reported any psychiatric problem that they sought medical help for. Criminal history was based on self-report questions that asked if the parents had encountered trouble with the law during this period. Maternal marital status (married, separated, never married) and maternal education (<O-level, O-level or >O-level) were based on self-report, household income was based on equivalised income reported between 33-47 months of age separated into quintiles. Developmental delay was measured using a score of development based on mother's reported at 18 months using the Denver Developmental Screening Test 3 . Genetic risk using polygenic risk scores derived for bipolar disorder, schizophrenia, major depressive disorder, and neuroticism are used by Jones and colleagues 4 , temperament at 6 months assessed by the Carey Infant and Toddler Temperament Scales 5 and IQ at 8 years old assessed using Wechsler Intelligence Scale for Children (3rd edition) 6 .
Multiple Imputation
The complete sample with data on exposure, outcomes and confounders was 3,758 (Supplementary figure 1) . To address potential bias from attrition, we conducted multiple imputation using the ICE command. 50 imputed datasets were created using information from variables included in our analyses and additional information from 49 variables associated with observed data and missing-ness that would make the missing at random assumption more plausible. In addition to selected variables described in the 'Confounding Variables' section (income, drug use, sex, crowding living conditions, crime and IQ at 8 years old), the following variables were included in the multiple imputation model: residency (rented or mortgaged), mother's reported alcohol consumption at 6 months old, mother's reported smoking during pregnancy, social class, mother's life events score, borderline personality disorder assessment at 11 years based on the UK Childhood Interview for DSM-IV BPD 7 , any ICD-10 or DSM-IV diagnosis at 10 years using the Development Well-Being Assessment (DAWBA; Goodman et al., 2011), symptoms of depression and anxiety measured at 13 years old using the Moods and Feelings Questionnaire (MFQ; 9 self-reported alcohol consumption at 13 years and smoking frequency at 13 years and self-report measures of PLIKS completed at 12, 13, 14 and 16 years old. Predictive mean matching was used for non-normally distributed variables. 
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